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Abstract 
Empirical evidence has demonstrated the benefits of using simulation games in enhancing 
learning especially in terms of cognitive gains. This is to be expected as the dynamism and 
non-linearity of simulation games are more cognitively demanding. However, the other 
effects of simulation games, specifically in terms of learners’ emotions, have not been given 
much attention and are under-investigated. This study aims to demonstrate that simulation 
games stimulate positive emotions from learners that help to enhance learning. The study 
finds that the affect-based constructs of interest, engagement and appreciation are positively 
correlated to learning. A stepwise multiple regression analysis shows that a model involving 
interest and engagement are significantly associated with learning. The emotions of learners 
should be considered in the development of curriculum, and the delivery of learning and 
teaching as positive emotions enhances learning. 
 
Introduction 
The use of technology in learning and teaching has gained much traction over the years as 
the cost of technology has declined in parallel with the increase in its ownership and use 
(Vogel et al., 2006). Technologies such as simulation games help learners gain and retain 
knowledge as game playing necessitates learners to continuously apply knowledge that has 
been accumulated (Gros, 2007). The use of technology such as simulation games do help in 
enhancing learning (Laffey et al., 2003), however the degree of its effectiveness remains 
equivacoal (Randel et al., 1992, Costabile et al., 2003, Rosas et al., 2003). 
 
The effectiveness of technology and simulation games have generally been evaluated in 
terms of the cognitive gains made by participants. Whilst this is important, and is potentially 
the primary aim of learning, there are other processes that contribute to learning that have 
not been investigated at depth, namely the feelings and emotions that are invoked when 
using simulation games (Hartley, 2002). There appears to be paucity in literature in terms of 
empirical evidence that explains the role of feelings and emotions in management education 
Worcester Journal of Learning and Teaching, Issue 9 
 
Page 2 
 
(Leemkuil and De Jong, 2012, Knight, 2002) as the evaluation of simulation games have 
generally been anecdotal and descriptive. The role of emotions in learning and teaching is 
important as it influences cognitive processess such as problem solving (Spering et al., 
2005). The interplay amongst cognitive, conative and affective factors, whilst not completely 
understood, is recognised and is considered to be important (Eysenck, 1994) to learning in 
the workplace and in improving overall academic performance (Gros, 2007). 
 
Affect-based processes (e.g. interest) have been conjectured to be an antecedent of 
cognition gains (Chiu et al., 1994) as learners who feel relaxed and are emotionally stable 
tend to be more receptive, thus enabling them to focus on their learning (Nicol et al., 2003). 
This study aims to demonstrate a link between affect-based constructs and learning 
specifically in the context of the use of simulation games in learning and teaching. This study 
contributes to literature by demonstrating the importance of emotions in learning and the role 
of simulation in inducing such emotions. In the next section, extant literature is reviewed in 
regards to the use of simulation games in learning and teaching, and in support of the 
hypotheses development. The following section outlines the methodology adopted that 
includes a description of the measurement scale, the sampling design, administrative 
procedures and the context of the module. The findings are presented next, followed by a 
discussion concerning the implications of the findings on theory and practice, as well as 
suggestions for future research. 
 
Literature Review 
 
Virtual Generation 
The continuous advancement in computing together with the decline in its cost has enabled 
technology to be developed and applied in all aspects of life (Arbaugh, 2008, Gros, 2007). 
Technology is ubiquitous (Martins and Kellermanns, 2004) and has permeated into all areas 
of learning and education. The use of technology in learning and education is not optional as 
the present generation of learner in business schools expects to be taught interactively and 
graphically (Aldrich, 2003). Proserpio and Gioia (2007) indicated that at least one person per 
household in the U.S. plays PC console-based games. The generation of children growing 
with high digital literacy are known as the virtual generation (V-Gen) (Gros, 2007, Proserpio 
and Gioia, 2007). The V-Gen’s culture emphasises immediacy, 24/7 information availability 
and access. 
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Simulation Games 
Information technology and the Internet provide various tools and methods as options for 
instructors to adopt in developing their own blended learning approach to suit their specific 
contexts. Computer-assisted-instruction (CAI) are programs that augments, teaches or 
simulates the learning environment (Vogel et al., 2006). ‘Simulations’ are essentially a model 
(or simplification) of reality. A simulated model is valuable if it is characterised by 
omomorphism. Omomorphism is the degree of authenticity of the simulation in terms of 
reflecting reality (Proserpio and Gioia, 2007). In other words, omomorphism is the number of 
important traits in reality that has been taken into account by the simulation. It is a challenge 
in balancing the need to simplify reality and maintaining authenticity as over simplification 
degenerates the face validity of the simulation (Proserpio and Gioia, 2007; Vogel et al., 
2006), whilst simulations that are too complex may lose their educational utility. Learners 
benefit from using simulation through experimentation by changing input values, parameters 
and constraints of a process, and consequently observing the change in the output. Many 
pure simulation programmes do not have specific goals or any competitive element to them 
(Leemkuil and De Jong, 2012).  
 
Games, however, involves some level of competition (or in some cases even cooperation) 
amongst players to attain a goal (Galvão et al., 2000). Vogel et al. (2006) states that the key 
characteristics of computer games are i) the game has goals, ii) is interactive and iii) is 
rewarding (gives feedback). Games involve players making and implementing choices 
between alternatives. Players are provided ‘feedback’ with every action / decision with aim of 
helping players attain their goal (Vogel et al., 2006; Galvão et al., 2000). Games are complex 
as they are open-ended, which allows for various and multiple strategies to take place. This 
makes games more cognitively demanding than many other learning and teaching methods. 
 
Simulations and games have converged and the hybrid of the two is becoming more 
pervasive. Many simulation games are decision-making systems that require learners / 
players to decide amongst a range of options in a contrived environment based on realistic 
scenarios (Gros, 2007). This artificial environment enables learners to observe the 
consequences of their decisions through real-time feedback provided by the programme 
(Siemer and Angelides, 1995). Hybrid simulation games provide the best of both worlds in 
enhancing the learning experience (Prensky, 2001). According to Gros (2007) there are 
seven genres of simulation games; action games (that are reaction-based), adventure 
games (players have to solve a number of test to progress in the game), fighting games 
(opponent can be controlled by the computer of another player), role-playing games (human 
players assumes a character/ role), simulations (involving experimentation), sports games 
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(based on popular sports) and strategy games (that recreate historical or fictional situations 
to allow players to develop appropriate strategies to achieve a goal). These ‘types’ of 
simulation games are not mutually exclusive and commonly overlap and/ or are in 
combination. 
 
Stimulation from Simulation Games 
Evidence suggests that simulation games are effective in developing learners’ knowledge 
and skills, as well as improving attitudes amongst diverse types of learners and across 
various situations (Evans et al., 2013; Gros, 2007, Vogel et al., 2006). Playing games 
develops the brain to work more effectively. Literature suggests that the potential of 
simulations in advancing and increasing the effectiveness of learning is almost unequivocal, 
however its potency is still underestimated. Simulation games help but the degree of their 
impact relative to other learning and teaching methods are unknown (Zantow et al., 2005). 
The effectiveness of simulation games relates to not only the cognitive gains made by 
learners but also relates to changing attitudes and making learning more interesting and 
enjoyable (Graham et al., 2013).  
 
Interest 
Simulation games, at the very least, mark a departure from the traditional dyadic method of 
learning and teaching. Its presence and use provides a sense of novelty and this should 
stimulate interest in learners. The nature of individual simulation games vary greatly (Kiili, 
2005) and thus, by the virtue of its heterogeneity, it should provide some sense of novelty 
and interest irrespective of learners’ experience in playing (other) simulation games (Gros, 
2007). Learners’ interest in learning should be piqued in their curiosity to understand how the 
simulation game works, and whether it will be fun and if they can learn from it (Proserpio and 
Gioia, 2007). From the discussion above, the following hypothesis is proposed: 
 
H1: Interest in the simulation game will correlate positively to learning.  
 
Engagement 
Simulation games are characterised by the process of discovery (Proserpio and Gioia, 2007, 
Wu et al., 2012). New scenarios and / or challenges are revealed to learners on a gradual 
basis (Proserpio and Gioia, 2007). At times, some simulation games provide new tasks that 
may be related to the level of achievement of the learner in the previous stage of the game. 
This gradual process is one of discovery, which keeps learners engaged in anticipation of 
the new challenges (Leemkuil and De Jong, 2012). In addition, the narratives that are a 
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common feature / functionality of simulation games also help to keep learners engaged, as it 
provides learners with new hints on how to do better (Leemkuil and De Jong, 2012). This 
keeps learners engaged as it appeals to their sense of inquisitiveness in applying the new 
‘hint’ to see if it works. From the discussion above, the following hypothesis is proposed: 
 
H2: Engagement in the simulation game will correlate positively to learning.  
 
Appreciation 
Simulation games are effective in changing learners’ attitudes towards learning, especially 
towards complex fields of study such as strategic management (Johnson et al., 2011). The 
dynamic capabilities of simulation games allows the presentation of complicated and 
complex scenarios, and as well as the efficient computation of inputs by learners (Tsuchiya, 
1998). The dynamism of simulation games demonstrates and emphasises the non-linearity 
of reality, which helps learners to appreciate and value the complexity of a subject field 
(Funke, 2001). Such new found respect for the field is argued to heighten learning. From the 
discussion above, the following hypothesis is proposed: 
 
H3: Appreciation will correlate positively to learning. 
 
Methodology 
The study involved final year undergraduate learners following a two-semester (24 teaching 
weeks) module on strategic management at a UK university. The module was delivered 
through a blended learning system, involving weekly lectures (for 169 learners) a series of 
weekly seminars (15-20 learners per class), supported through a module dedicated 
university virtual learning environment (VLE) site, plus a proprietary strategic business 
simulation, accessed through the online support site of a popular international text book.  
The delivery was executed in three stages: strategic analysis and positioning; strategic 
options and methods; implementation of strategy (strategy as-practice). 
 
Participants 
Data was obtained from 169 undergraduate learners taking the module. The mean average 
age of the participants was 22.0 years (SD = 2.9).  Seventy six learners started their 
undergraduate programme at the university at entry level (i.e. Year 1 of three years), seven 
at Year 2 and 73 at Year 3.  Thirteen participants did not respond to the survey.  
 
 
Worcester Journal of Learning and Teaching, Issue 9 
 
Page 6 
 
Measures 
The measurement scales were developed for this research. One item was developed for 
each of the constructs: the simulation made the module more interesting, the simulation 
made me appreciate the complexity of business strategies, the simulation made me more 
engaged in the module and the simulation enhanced my overall learning in this module. A 
five-point Likert scale (i.e. 1 = strongly disagree, 2 = disagree, 3 = not sure, 4 = agree, and 5 
= strongly agree) was used with all the items. 
 
Procedure 
The anonymous survey questionnaire was distributed to the learners towards the end of a 
class in the second semester. The learners completed and returned the survey 
questionnaire in a number of collection boxes placed within the classrooms. 
 
Findings 
SPSS 19 was used to conduct a one-tailed Pearson correlation for the simulation-enhanced 
learning model. The product-moment correlation is the most appropriate method of analysis. 
Interest is positively correlated with learning (r = .32, p < .001). Hypothesis one is therefore 
supported. Engagement is positively correlated with learning (r = .35, p < .001). Hypothesis 
two is therefore supported. Appreciation is positively correlated with learning (r = .34, p < 
.001). Hypothesis three is therefore supported. The results are shown in Table I below. 
 
TABLE 1 
Means, standard deviation (SD) and correlations for the measured variables 
    Mean (SD) 1  2 3 
1. Learning through the simulation game 3.9 (0.8)  
2. Interest    4.3 (0.8) 0.32**  
3. Engagement    4.0 (0.8) 0.35** 0.72** 
4. Appreciation    4.2 (0.8) 0.34** 0.51* 0.63** 
Notes: *p < .05, **p < .01, ***p< .001 
 
To further understand the association amongst the independent variables with the 
dependent variable, a stepwise multiple regression analysis was performed. This analysis 
was undertaken to evaluate which independent variables was a better ‘predictor’ of learning 
in relation to the other independent variables. When there are multiple independent variables 
present the multiple regression method is used to assess which individual independent 
variable or a combination of independent variables (i.e. model) are a better ‘fit’ (or in other 
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words ‘stronger in association’) with the dependent variable. The ‘stepwise’ method is used 
as it progressively builds the models by including and removing variables to and from the 
model in building the best ‘fit’ model. The stepwise multiple regression analysis revealed two 
models that significantly explained simulation-enhanced learning. Model 1 contained only 
interest (R²  = .23, p < .001), whilst Model 2 had both interest and engagement (R²  = .26, p 
< .001). The result of this analysis is presented in Table 2.  
 
TABLE 2 
 
Model summary 
Model R R 
Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
1 .481 .231 .226 .714 
2 .512 .262 .253 .702 
 
Table 3 shows the beta, or standardised, coefficient and the significance of the score. Model 
1, which only contains the interest variable, shows a beta coefficient of .48, whilst Model 2, 
which contains the interest and engagement variables, have beta coefficient of .37 and .21 
respectively. Model 2, with both interest and engagement variables combined, are a better fit 
with the dependent variable of learning with simulations. 
 
TABLE 3 
Stepwise multiple regression analysis on learning outcomes 
Variable Model 1  Model 2 
B SE B β t  B SE B β t 
Model 1:  
Interest  .46 .07 .48*** 6.79      
 
Model 2  
Interest       .36 .08 .37*** 4.47 
Engagement      .20 .08 .21* 2.52 
Notes: *p < .05, **p < .01, ***p< .001 
 
Discussion and Conclusion 
The findings suggest a reinforcing virtuous cycle of interest-engagement-learning. The 
simulation games acts as a catalyst and vehicle for learning. The positive correlation 
between interest, engagement and appreciation with learning is expected as learning that is 
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generally enjoyable tends to result is enhanced learning. The following discussion 
rationalises the findings. 
 
Learners who find a curriculum interesting tend to be motivated in learning more. The 
novelty of the simulation game as a novel device and method of learning gains the learners 
attention as well as stimulating their curiosity (Leemkuil and De Jong, 2012). The problem-
based learning aspect of the simulation games helps to enhance learners’ attentiveness 
(Kolb and Kolb, 2005) and this consequently maintains the learners’ interest in the module 
as a whole. The real-time feedback provided by the simulation game facilitates learners’ 
experience of ‘seeing’ the impact of their decisions (Leemkuil and De Jong, 2012).This 
potentially is another factor that reinforces and further heightens the learners’ interest and 
motivation in the module. It is plausible that the interest and enjoyment that the learners 
derive from the simulation game have shaped and influenced the learners’ active 
participation and engagement with the subsequent parts of the simulation game, as well as 
the other aspects of the module (Zantow et al., 2005). 
 
Engagement in the simulation game is a form of immersion (Vogel et al., 2006). Learners 
were given an elaborate vignette of an organisation’s situation that gives the simulation 
game ‘character and personality’. As the simulation game was played over six weeks, this 
allowed learners to be truly absorbed in the game. The interactivity aspect, which involve 
learners choosing or defining parameters of simulation games, are the real attraction of such 
systems that maintain the engagement of the learners (Randel et al., 1992). In addition, the 
availability to adaptive advice also helps players in the discovery and learning process. 
Adaptive advice occurs only when certain conditions are met e.g. when the learner has 
reached a certain stage (Leemkuil and De Jong, 2012). The adaptive advice supports 
learning and engagement by providing limited but timely information to learners in helping 
them make the right decisions. The learners six week engagement with the simulation may 
have also helped learners to appreciate the complexity of the subject field. The variety of 
scenarios and decisions suggest to learners the intricacy of strategic management, which in 
turns shapes the learners attitude towards the field of study. 
 
Appreciation for the complexity of the field of study is a construct that overlaps with both 
affective and cognitive domains. Appreciate is affective as it concerns attitudes but it is also 
cognitive as the appreciation for something means to be cognisant of its value i.e. to have 
some evaluation (Lohman, 2005). Vogel et al. (2006) asserted that simulation games 
produce positive attitudes toward the subject field. This assertion has some basis as they 
found in a study that the use of simulations is associated with higher cognitive gains and 
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better attitudes (appreciation) towards the field of study (Gros, 2007). Appreciation is 
primarily based on the decision making aspect of the simulation game. Learners may have 
learned to appreciate how senior managers have to make strategic decisions based on 
incomplete information, a continuously changing external environment and the counter-
actions of competitors. For example, Leemkuil and De Jong (2012) argued that learning 
operations management using games is more effective than the traditional mode as learners 
have to develop effective decision making capabilities to address the complex and dynamic 
challenges presented to them in the simulation.  
 
The argument of the use of simulation games in learning and teaching is persuasive. Clearly, 
the use of simulation games can only be effective in enhancing learning if it reinforces / 
supports the key curriculum. This underscores an important point relating to the need for 
task and technology to be compatible as posited by the Task-Technology Fit theorem 
(Goodhue and Thompson, 1995). Identifying the right simulation game is important as well 
as developing effective instructional designs to highlight the key ‘take home’ lessons to 
learners (Wu et al., 2012). The ease of use of the simulation game is also critical as the 
Technology Acceptance Model asserts that technology acceptance is dependent on the 
technology’s ease of use and perceived utility (Venkatesh and Davis, 2000). Understanding 
the users’ perspective is critical in the implementation and use of any technology in learning 
and education. The use of technology must be attractive to learners and also practical to 
instructors (Vogel et al., 2006). Instructors, who may well be already overworked, need 
technology that helps rather than burdens them. 
 
In terms of decision making simulation games, these games provide learners with hands-on 
experience and opportunities to make decisions in a safe environment, and thus allowing 
learners to experiment and learn from experience, albeit in a contrived environment (Zantow 
et al., 2005). The use of simulation games may soon become ‘table stakes’ in learning and 
teaching as simulation games provide a real opportunity to take advantage of V-Gen’s 
learning style that prefers realistic situations (Proserpio and Gioia, 2007). The answer to the 
question of whether simulation games enhance learning is more straightforward and 
categorical as simulation games do enhance learning but the question in regards to how and 
why is more multifaceted. 
 
Implication for Theory and Practice 
The findings in this study demonstrate how learning theories should be revisited and 
potentially revised to accommodate the role of affect-based constructs. Most learning 
theories are focused on the cognitive aspects, however, as this study has demonstrated, 
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learning theories must be balanced in consideration of the cognitive, conative and affective 
aspects of learning. Robust learning theories may also facilitate the commitment to life-long-
learning by understanding how learning helps change attitudes in addition to helping 
learners gain cognitively. Another implication for theory is in regards to the structure of 
affect-based constructs in predicting learning specifically in regards to the primacy of the 
constructs i.e. which comes first and is the most important. 
 
In term of practice, simulation games provide powerful learning context (Shaffer et al., 2005). 
Vogel et al. (2006) argued that whilst evidence seems to be positively consistent that 
learners using simulations tend to outperform those learning in traditional environments, it 
does so in varying degrees ranging from mere knowledge retention / memorisation to skill 
development. Thus it is important to provide effective instructional design to support the use 
of the simulation game to ensure that the learning derived from simulation games are fully 
maximised.  
 
In addition, the use of simulation games should be encouraged in teaching younger learners. 
The virtual generation follows the verbal and visual generation of learners. As each 
generation of learners emerge, trainers and educationalist must look for new methods to 
commensurate with new and emerging learning styles. (Proserpio and Gioia, 2007). 
Proserpio and Gioia (2007) state that V-Gen’s early exposure to surfing and playing games 
on the internet  have shaped and moulded their abilities according to the digital environment. 
There are conjectures that V-Gen learners generally lack the ability to memorise as 
information is readily accessible on the Internet, but they have better problem solving 
abilities (compared to previous generations at the same age) (Proserpio and Gioia, 2007). It 
is also argued that it would not be surprising that some V-Gen learners expect, and perhaps 
even demand, interactive and playful learning environments (Proserpio and Gioia, 2007). 
 
However, the conundrum is that these new learners are ‘digital natives’ who have grown up 
with the technology already in place, whilst the instructors are ‘digital immigrants’, who who 
generally merely witnessed the technological revolution (Garrison and Vaughan, 2008). 
Technology, nonetheless, has advanced to a level that involves minimal effort to operate and 
administer (Daspit and D'Souza, 2012). Technologies at present are both attractive to 
learners and practical to educators. Educational instructors of V-Gen learners should design 
learning in the context of a conducive social setting, emphasise active involvement from the 
learners and focus learning activities on problem-solving (Alavi et al., 1995). Technologies 
such as digital games shape and, in turn, are shaped by V-Gen learners’ expectation. Digital 
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games are user-centred and provides challenging environments that enhances engagement 
(Gros, 2007). 
 
Limitations and Future Research 
The research method of this study is mono-source as all of the data collected were from self-
reports by learners. Future research may involve collection of data from other sources such 
as official learner achievement data in assessing learners’ actual learning attainments. The 
measure of learning is limited as it was based on single items. Future research should 
develop a more robust measure of the variables in creating a more comprehensive inventory 
in the measurement of the constructs to increase its validity.  
 
Another limitation of this study is that it is cross-sectional. This limitation may be addressed 
by undertaking longitudinal study in assessing the long term effects of the use of simulation 
games in learning and teaching. In addition, control variables may be used in future research 
to ‘control’ the variables of learning, interest, engagement and appreciation so as to 
establish that its presence is due to the simulation and not any other extraneous factors. 
Lastly, qualitative studies may help to discover why and how affect-based constructs and 
instructional design promote learning. 
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